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MAGNETIC DISK CONTROL APPARATUS, 
MAGNETIC DISK CONTROL METHOD, 

MAGNETIC DISK CONTROL PROGRAM, AND 
MAGNETIC DISK 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a magnetic disk 
control apparatus, a magnetic disk control method and a 
magnetic disk control program for recording data for each 
sector on a magnetic disk in such a manner that When a servo 
?eld is present in a sector including a synchronization ?eld 
and a data ?eld, the sector is split into a ?rst split sector and 
a second split sector each including a synchronization ?eld 
and a data ?eld. The present invention also relates to a 
magnetic disk for use With the magnetic disk control appa 
ratus, method or program. 

[0003] 2. Description of the Related Art 

[0004] First, the arrangement of a conventional magnetic 
disk apparatus Will be described. As shoWn in FIG. 6, a 
magnetic disk apparatus 10 comprises a host interface 1, an 
HDC (Hard Disk Controller) 2, an RDC (Read Channel) 3, 
a preampli?er 4, a head 5, an SVC (Servo Combo) 6, a VCM 
(Voice Coil Motor) 7, a spindle motor 8, a storage medium 
9. 

[0005] Next, the operation of the magnetic disk apparatus 
Will be outlined. The host interface 1 eXchanges data With a 
host. The HDC 2 performs interface control, buffer man 
agement, data format management, etc. The RDC 3 modu 
lates a Write signal and demodulates a read signal. The 
preampli?er 4 ampli?es a Write signal or a read signal. The 
head 5 converts an electric signal into a magnetic ?eld and 
Writes it to the storage medium 9. Alternatively, the head 5 
detects a magnetic ?eld from the storage medium 9 and 
converts it into an electric signal to read it. The SVC 6 drives 
the VCM 7 and the spindle motor 8. The VCM 7 drives the 
head 5. The spindle motor 8 rotates the storage medium 9. 
The storage medium 9 retains a record signal from the head 
5. 

[0006] Next, the arrangement of tracks in the conventional 
magnetic disk apparatus Will be described. FIG. 7 is a 
diagram shoWing an eXample of the track arrangement in the 
conventional magnetic disk apparatus. A magnetic disk is 
radially divided into tracks. Each track is circumferentially 
divided into sectors. In each track, servo ?elds are disposed 
at regular intervals. Accordingly, When the servo ?eld inter 
val is not coincident With an integral multiple of the sector 
length, a sector containing a servo ?eld is split into tWo split 
sectors, i.e. one preceding the servo ?eld, and the other that 
folloWs the servo ?eld. In FIG. 7, reference numerals 1 and 
2 denote split sectors. Reference numeral 3 denotes servo 
?elds, and reference numeral 4 denotes ordinary sectors. The 
term “ordinary sectors” as used herein means sectors that are 
not split. The term “split sectors” means sectors split by a 
servo ?eld. 

[0007] FIG. 8 is a diagram shoWing an eXample of the 
arrangement of ordinary sectors. As shoWn in FIG. 8, an 
ordinary sector has a synchroniZation ?eld disposed at the 
head thereof, and a data ?eld is disposed in the remaining 
area of the sector. The synchroniZation ?eld has a single 
pattern Written therein for phase synchroniZation and phase 
frequency synchroniZation. 
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[0008] FIG. 9 is a diagram shoWing an eXample of the 
arrangement of split sectors. Let us assume herein that the 
?rst of the tWo split data area segments is a ?rst split sector 
1 and the second of them is a second split sector 2. As shoWn 
in FIG. 9, in the ?rst split sector 1, a synchroniZation ?eld 
is disposed at the head thereof, and a data ?eld is disposed 
in the remaining area of the ?rst split sector 1. Similarly, in 
the second split sector 2, a synchroniZation ?eld is disposed 
at the head thereof, and a data ?eld is disposed in the 
remaining area of the second split sector 2. 

[0009] The folloWing is a description of data Write and 
read operations performed by the HDC 2 and the RDC 3. 
FIG. 10 is a block diagram shoWing an eXample of the HDC 
and RDC arrangement in the conventional apparatus. As 
shoWn in FIG. 10, the HDC 2 comprises a sector format 
control section 21, a data control section 22, a WG (Write 
Gate) control section 23, and an RG (Read Gate) control 
section 24. The RDC 3 comprises a modulation section 31, 
a synchroniZation ?eld generating section 32, a demodula 
tion section 33, and a synchroniZation section 34. 

[0010] The modulation section 31 modulates a synchro 
niZation ?eld pattern input from the synchroniZation ?eld 
generating section 32 and a data ?eld pattern input from the 
data control section 22 and outputs the modulated patterns as 
a Write signal to the preampli?er 4. The synchroniZation 
section 34 performs phase synchroniZation and frequency 
synchroniZation by using the synchroniZation ?eld of a read 
signal from the preampli?er 4 and outputs the obtained 
synchronous phase and synchronous frequency to the 
demodulation section 33. The demodulation section 33 
demodulates the data ?eld of the read signal from the 
preampli?er 4 according to the synchronous phase and the 
synchronous frequency and outputs the demodulated data to 
the data control section 22. 

[0011] First of all, the operation for Writing data Will be 
described. First, the sector format control section 21 controls 
the format of sectors. Upon receipt of a Write instruction 
from the host through the host interface 1, the sector format 
control section 21 determines a head position With respect to 
the storage medium 9 and a Write timing according to the 
format and outputs the head position to the SVC 6 and the 
Write timing to the WG control section 23. As shoWn in (a) 
of FIG. 11, the WG control section 23 turns ON a Write gate 
(WG) to be output to the modulation section 31 for a period 
of time corresponding to the period of the Write sector from 
the Write timing. 

[0012] After a predetermined time has elapsed, the sector 
format control section 21 outputs a data Write instruction to 
the data control section 22. The term “predetermined time” 
as used herein means a period of time for Writing a syn 
chroniZation ?eld. As shoWn in (b) of FIG. 11, the data 
control section 22 outputs Write data input from the host 
interface 1 according to the instruction from the sector 
format control section 21. 

[0013] The synchroniZation ?eld generating section 32 
generates a single pattern to be Written in the synchroniZa 
tion ?eld. As shoWn in (c) of FIG. 11, When WG=ON, the 
modulation section 31 modulates the single pattern from the 
synchroniZation ?eld generating section 32 and outputs the 
modulated pattern to the preampli?er 4. NeXt, When the 
Write data from the data control section 22 is input thereto, 
the modulation section 31 modulates the Write data and 
outputs the modulated Write data to the preampli?er 4. 
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[0014] The WG control section 23 turns OFF the WG 
When the position for Writing data reaches the servo ?eld 
(trailing end of the data ?eld), as shoWn in (a) of FIG. 11, 
and outputs the WG=OFF signal to the modulation section 
31. The modulation section 31 stops the Write operation at 
the timing of WG=OFF, as shoWn in (c) of FIG. 11. 

[0015] Next, the operation for reading data Will be 
described. Upon receipt of a read instruction from the host 
through the host interface 1, the sector format control section 
21 determines a head position above the storage medium 9 
and a read timing and outputs the head position to the SVC 
6 and the read timing to the RG control section 24. As shoWn 
in (a) of FIG. 12, the RG control section 24 turns ON a read 
gate (RG) to be output to the demodulation section 33 and 
the synchronization section 34 for a period of time corre 
sponding to the period of the read sector from the read 
timing. 
[0016] The synchronization section 34 performs phase 
synchronization and phase frequency synchronization by 
using the synchronization ?eld at the timing of RG=ON, as 
shoWn in (b) of FIG. 12, and outputs the obtained synchro 
nous frequency and synchronous phase to the demodulation 
section 33. The demodulation section 33 demodulates read 
data according to the synchronous frequency and the syn 
chronous phase and outputs the read data thus obtained to 
the data control section 22. The data control section 22 
outputs the read data to the host interface 1. 

[0017] The RG control section 24 turns OFF the RG When 
the read position reaches the servo ?eld, as shoWn in (a) of 
FIG. 12, and outputs the RG=OFF signal to the demodula 
tion section 33. The demodulation section 33 stops the read 
operation at the timing of RG=OFF, as shoWn in (b) of FIG. 
12. In this Way, the data Write and read operations are 
performed by the HDC 2 and the RDC 3. 

[0018] The above-described conventional magnetic disk 
apparatus suffers, hoWever, from the folloWing disadvan 
tage. When data is Written, synchronization ?elds of the 
same length are constantly provided for sectors irrespective 
of Whether they are ordinary sectors or split sectors. There 
fore, each sector split into ?rst and second split sectors 
requires a synchronization ?eld double in size that of an 
ordinary sector, resulting in a reduction in the overall storage 
capacity for data ?elds on the disk. 

SUMMARY OF THE INVENTION 

[0019] The present invention Was made in vieW of the 
above-described problems With the related art. 

[0020] Accordingly, an object of the present invention is to 
provide a magnetic disk control apparatus, a magnetic disk 
control method and a magnetic disk control program that are 
capable of reducing the overall length of synchronization 
?elds in split sectors and hence capable of increasing the 
storage capacity for data ?elds. 

[0021] To solve the above-mentioned problems, according 
to a ?rst aspect of the present invention, there is provided a 
magnetic disk control apparatus for recording data for each 
sector on a magnetic disk in such a manner that When a servo 

?eld is present in a sector including a synchronization ?eld 
and a data ?eld, the sector is split into a ?rst split sector and 
a second split sector each including a synchronization ?eld 
and a data ?eld. 
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[0022] The apparatus includes: a ?rst synchronization 
?eld forming section that forms the synchronization ?eld in 
the ?rst split sector; a second synchronization ?eld forming 
section that forms the synchronization ?eld shorter than that 
of the ?rst split sector in the second split sector. 

[0023] In a preferred form of the ?rst aspect of the present 
invention, the ?rst synchronization ?eld forming section 
forms a phase synchronization ?eld capable of phase syn 
chronization and a phase frequency synchronization ?eld 
capable of phase frequency synchronization as the synchro 
nization ?eld, and the second synchronization ?eld forming 
section forms a phase synchronization ?eld capable of phase 
synchronization as the synchronization ?eld. 

[0024] In another preferred form of the ?rst aspect of the 
present invention, the apparatus further includes: a phase 
frequency information storage section that reads and stores, 
When data recorded on the magnetic disk is read, phase 
frequency information from the phase frequency synchro 
nization ?eld formed by the ?rst synchronization ?eld 
forming section and uses the phase frequency information as 
phase frequency synchronization information for reading 
data from the second split sector. 

[0025] According to a second aspect of the present inven 
tion, there is provided a magnetic disk control method for 
recording data for each sector on a magnetic disk in such a 
manner that When a servo ?eld is present in a sector 
including a synchronization ?eld and a data ?eld, the sector 
is split into a ?rst split sector and a second split sector each 
including a synchronization ?eld and a data ?eld. 

[0026] The method includes, for recording data on the 
magnetic disk: a ?rst split sector forming step of forming a 
data ?eld after forming the synchronization ?eld as the ?rst 
split sector; and a second split sector forming step of 
forming a data ?eld after forming the synchronization ?eld 
shorter than that of the ?rst split sector as the second split 
sector. 

[0027] In a preferred form of the second aspect of the 
present invention, in the ?rst split sector forming step, the 
data ?eld is formed after a phase synchronization ?eld 
capable of phase synchronization and a phase frequency 
synchronization ?eld capable of phase frequency synchro 
nization are formed as the synchronization ?eld, in the 
second split sector forming step, the data ?eld is formed 
after a phase synchronization ?eld capable of phase syn 
chronization is formed as the synchronization ?eld. 

[0028] In another preferred form of the second aspect of 
the present invention, the method further includes, for 
reading data from the magnetic disk: a ?rst split sector 
reading step of reading phase information from the phase 
synchronization ?eld in the ?rst split sector and phase 
frequency information from the phase frequency synchro 
nization ?eld in the ?rst split sector and reading data from 
the data ?eld in the ?rst split sector; and a second split sector 
reading step of reading phase information from the phase 
synchronization ?eld in the second split sector and reading 
data from the data ?eld in the second split sector by using the 
phase information read from the phase synchronization ?eld 
in the second split sector and the phase frequency informa 
tion read from the phase frequency synchronization ?eld in 
the ?rst split sector. 

[0029] According to a third aspect of the present inven 
tion, there is provided a magnetic disk control program for 
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instructing a computer to execute a magnetic disk control 
method for recording data for each sector on a magnetic disk 
in such a manner that When a servo ?eld is present in a sector 
including a synchronization ?eld and a data ?eld, the sector 
is split into a ?rst split sector and a second split sector each 
including a synchronization ?eld and a data ?eld. 

[0030] The program instructs the computer to execute, 
When recording data on the magnetic disk: a ?rst split sector 
forming step of forming a data ?eld after forming the 
synchronization ?eld as the ?rst split sector; and a second 
split sector forming step of forming a data ?eld after forming 
the synchronization ?eld shorter than that of the ?rst split 
sector as the second split sector. 

[0031] In a preferred form of the third aspect of the present 
invention, in the ?rst split sector forming step, the data ?eld 
is formed after a phase synchronization ?eld capable of 
phase synchronization and a phase frequency synchroniza 
tion ?eld capable of phase frequency synchronization are 
formed, in the second split sector forming step, the data ?eld 
is formed after a phase synchronization ?eld capable of 
phase synchronization is formed. 

[0032] In another preferred form of the third aspect of the 
present invention, the program further instructs the com 
puter to execute, When reading data from the magnetic disk: 
a ?rst split sector reading step of reading phase information 
from the phase synchronization ?eld in the ?rst split sector 
and phase frequency information from the phase frequency 
synchronization ?eld in the ?rst split sector and reading data 
from the data ?eld in the ?rst split sector; and a second split 
sector reading step of reading phase information from the 
phase synchronization ?eld in the second split sector and 
reading data from the data ?eld in the second split sector by 
using the phase information read from the phase synchro 
nization ?eld in the second split sector and the phase 
frequency information read from the phase frequency syn 
chronization ?eld in the ?rst split sector. 

[0033] According to a fourth aspect of the present inven 
tion, there is provided a magnetic disk having data for each 
sector recorded thereon in such a manner that When a servo 
?eld is present in a sector including a synchronization ?eld 
and a data ?eld, the sector is split into a ?rst split sector and 
a second split sector each including a synchronization ?eld 
and a data ?eld. 

[0034] In the ?rst split sector, the synchronization ?eld is 
formed, and a data ?eld is formed folloWing the synchro 
nization ?eld. 

[0035] In the second split sector, the synchronization ?eld 
shorter than that of in the ?rst split sector is formed, and a 
data ?eld is formed folloWing the synchronization ?eld. 

[0036] In a preferred form of the fourth aspect of the 
present invention, in the ?rst split sector, a phase synchro 
nization ?eld capable of phase synchronization and a phase 
frequency synchronization ?eld capable of phase frequency 
synchronization are formed as the synchronization ?eld, and 
a data ?eld is formed folloWing the phase frequency syn 
chronization ?eld. 

[0037] In the second split sector, a phase synchronization 
?eld is formed as the synchronization ?eld, and a data ?eld 
is formed folloWing the phase synchronization ?eld. 
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[0038] The above-described arrangement alloWs the 
recording density to be reduced by reducing the overall 
length of synchronization ?elds in the split sectors. Accord 
ingly, data Write errors can be reduced by Writing data 
extendedly in data ?elds that are alloWed to lengthen cor 
respondingly. It should be noted that in embodiments of the 
present invention the ?rst and second synchronization ?eld 
forming sections comprise a sector format control section 
101, a WG control section 23, a data control section 22, a 
modulation section 31, and a synchronization ?eld generat 
ing section 32. 

[0039] It should be noted that the above-described mag 
netic disk control program may be stored in mediums 
readable by a computer. In the present invention, computer 
readable mediums include semiconductor memories, e.g. 
ROMs and RAMs, portable storage mediums, e.g. CD 
ROMs, ?exible disks, DVD disks, optical magnetic disks, 
and IC cards, databases retaining computer programs, other 
computers, databases thereof, and transmission mediums on 
communication lines. 

[0040] As has been detailed above, the present invention 
makes it possible to reduce the length of the synchronization 
?eld in each split sector and to increase the storage capacity 
for data ?elds. Accordingly, the recording density can be 
reduced, for example, by reducing the overall length of 
synchronization ?elds in the split sectors, and data Write 
errors can be reduced by Writing data extendedly in data 
?elds that are alloWed to lengthen correspondingly. 

[0041] The above and other objects, features and advan 
tages of the present invention Will become more apparent 
from the folloWing description of the preferred embodiments 
thereof, taken in conjunction With the accompanying draW 
mgs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0042] FIG. 1 is a block diagram shoWing an example of 
the arrangement of an HDC and RDC in an embodiment of 
the present invention. 

[0043] FIG. 2 is a diagram shoWing an example of a time 
chart of a data Write operation in the embodiment of the 
present invention. 

[0044] FIG. 3 is a diagram shoWing an example of the 
arrangement of a split sector in the embodiment of the 
present invention. 

[0045] FIG. 4 is a diagram shoWing an example of a time 
chart of a data read operation in the embodiment of the 
present invention. 

[0046] FIG. 5 is a ?oWchart shoWing the operation of a 
synchronization section and a demodulation section at the 
time of reading data in the embodiment of the present 
invention. 

[0047] FIG. 6 is a block diagram shoWing an example of 
the arrangement of a conventional magnetic disk apparatus. 

[0048] FIG. 7 is a diagram shoWing an example of the 
arrangement of a track in the conventional magnetic disk 
apparatus. 

[0049] FIG. 8 is a diagram shoWing an example of the 
arrangement of an ordinary sector. 
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[0050] FIG. 9 is a diagram showing an example of the 
arrangement of split sectors. 

[0051] FIG. 10 is a block diagram showing an example of 
the arrangement of an HDC and RDC in the conventional 
magnetic disk apparatus. 

[0052] FIG. 11 is a diagram shoWing an eXample of a time 
chart of a data Write operation of the conventional magnetic 
disk apparatus. 

[0053] FIG. 12 is a diagram shoWing an eXample of a time 
chart of a data read operation of the conventional magnetic 
disk apparatus. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0054] Embodiments of the present invention Will be 
described beloW With reference to the accompanying draW 
ings. 
[0055] FIG. 1 is a block diagram shoWing an eXample of 
the arrangement of an HDC and RDC in an embodiment of 
the present invention. In FIG. 1, blocks denoted by the same 
reference signs as those in FIG. 10 are similar to the blocks 
shoWn in FIG. 10. Therefore, a description thereof is 
omitted herein. The magnetic disk apparatus according to 
the present invention, Which corresponds to FIG. 6, has an 
HDC 20 in place of the HDC 2 and an RDC 30 in place of 
the RDC 3. In this embodiment, the HDC 20 has a sector 
format control section 101 in place of the sector format 
control section 21 and is additionally provided With a split 
identi?cation gate control section 102. The RDC 30 has a 
synchroniZation section 111 in place of the synchroniZation 
section 34 and is additionally provided With a synchronous 
frequency storage section 112. 

[0056] The HDC 20 and the RDC 30 in this embodiment 
perform Write and read operations for ordinary sectors and 
?rst split sectors in the same Way as in the case of the HDC 
2 and the RDC 3 in the conventional magnetic disk appa 
ratus. For second split sectors, hoWever, the HDC 20 and the 
RDC 30 perform Write and read operations different from 
those in the conventional magnetic disk apparatus. Data 
Write and read operations in magnetic disk apparatus are 
performed for each sector, and there is almost no frequency 
variation betWeen each pair of split sectors. Therefore, in 
this embodiment, the synchroniZation ?eld in each second 
split sector comprises only a phase synchroniZation ?eld for 
performing phase synchroniZation, Which is formed from a 
single short pattern. Thus, formation of a phase frequency 
synchroniZation ?eld for performing phase frequency syn 
chroniZation in each second split sector as provided in the 
conventional arrangement is omitted. Data Write and read 
operations for second split sectors Will be described beloW 
in detail. 

[0057] First, the operation for Writing data Will be 
described. During data Writing, When a sector to be Written 
is a second split sector, the sector format control section 101 
instructs the WG control section 23 to output a Write gate 
(WG). As shoWn in (a) of FIG. 2, the WG control section 23 
turns ON the WG to be output to the modulation section 31 
for a period of time corresponding to the period of the Write 
sector. 

[0058] After a predetermined time has elapsed, the sector 
format control section 101 outputs a data Write instruction to 
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the data control section 22. The term “predetermined time” 
as used herein means a period of time required to Write a 
synchroniZation ?eld for performing only phase synchroni 
Zation. As shoWn in (b) of FIG. 2, the data control section 
22 outputs Write data input from the host interface 1 accord 
ing to the instruction from the sector format control section 
101. 

[0059] FIG. 3 is a diagram shoWing an eXample of the 
arrangement of split sectors in this embodiment. Let us 
assume herein that the ?rst of tWo split data area segments 
is a ?rst split sector 1, and the second is a second split sector 
2. As shoWn in FIG. 3, the synchroniZation ?eld in the ?rst 
split sector 1 comprises a synchroniZation ?eld Written With 
a single pattern for phase synchroniZation and phase fre 
quency synchroniZation in the same Way as in the conven 
tional arrangement. HoWever, the synchroniZation ?eld in 
the second split sector 2 comprises a synchroniZation ?eld 
Written only With a single pattern for phase synchroniZation. 

[0060] Thus, the length of the synchroniZation ?eld of the 
second split sector in this embodiment is shortened as shoWn 
in (c) of FIG. 2 in comparison to the synchroniZation ?eld 
of the second split sector in the conventional arrangement, 
Which is shoWn in (c) of FIG. 11. 

[0061] NeXt, the operation for reading data Will be 
described. During data reading, When a sector to be read is 
a second split sector, the sector format control section 101 
instructs the split identi?cation gate control section 102 that 
the read sector is a second split sector. The split identi?ca 
tion gate control section 102 turns ON a split identi?cation 
gate to be output to the synchroniZation section 111 from a 
time immediately before the second split sector until the 
termination of the period of the second split sector, as shoWn 
in (b) of FIG. 4. 

[0062] NeXt, the sector format control section 101 outputs 
a read timing signal to the RG control section 24. As shoWn 
in (a) of FIG. 4, the RG control section .24 turns ON a read 
gate (RG) to be output to the demodulation section 33 and 
the synchroniZation section 111 for a period of time corre 
sponding to the period of the read sector. 

[0063] FIG. 5 is a ?oWchart shoWing the operation of the 
synchroniZation section 111 and the demodulation section 
33 at the time of reading data in this embodiment. When 
RG=OFF (if “No” at step S1), the synchroniZation section 
111 returns to processing S1. If RG=ON (if “Yes” at step 
S1), the synchroniZation section 111 judges Whether the split 
identi?cation G (gate) is ON or OFF at step S2. 

[0064] If the split identi?cation G=OFF (if “No” at step 
S2), the synchroniZation section 111 performs phase syn 
chroniZation (step S6) ?rst and then performs phase fre 
quency synchroniZation (step S7) by using the synchroni 
Zation ?eld. At this time, the synchroniZation section 111 
stores a synchronous frequency obtained by the phase fre 
quency synchroniZation into the synchronous frequency 
storage section 112. If the split identi?cation G=ON (if 
“Yes” at step S2), the synchroniZation section 111 reads the 
synchronous frequency from the synchronous frequency 
storage section 112 (step S3) and performs phase synchro 
niZation by using the read synchronous frequency (step S4), 
as shoWn in (c) of FIG. 4. Then, the synchroniZation section 
111 outputs the obtained synchronous frequency and syn 
chronous phase to the demodulation section 33. The 
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demodulation section 33 demodulates data according to the 
synchronous frequency and the synchronous phase (step 
S5). Thus, the How is terminated. In this Way, the overall 
length of synchroniZation ?elds in the split sectors can be 
shortened in comparison to that in the conventional arrange 
ment. 

[0065] The embodiment of the present invention enables a 
loss of about 20 bytes due to synchroniZation ?elds to be 
reduced to about 5 bytes. Usually, the number of split sectors 
is about 1A of the total number of sectors. Therefore, the 
recording density can be reduced by about 1%. Accordingly, 
data Write errors can be reduced by Writing data eXtendedly 
in data ?elds that are alloWed to lengthen correspondingly. 

[0066] It should be noted that the present invention is not 
necessarily limited to the foregoing embodiments but can be 
modi?ed in a variety of Ways Without departing from the gist 
of the present invention. 

What is claimed is: 
1. Amagnetic disk control apparatus for recording data for 

each sector on a magnetic disk in such a manner that When 
a servo ?eld is present in a sector including a synchroniZa 
tion ?eld and a data ?eld, said sector is split into a ?rst split 
sector and a second split sector each including a synchro 
niZation ?eld and a data ?eld, 

said apparatus comprising: 

a ?rst synchroniZation ?eld forming section that forms 
said synchronization ?eld in said ?rst split sector; 

a second synchroniZation ?eld forming section that forms 
said synchroniZation ?eld shorter than that of said ?rst 
split sector in said second split sector. 

2. A magnetic disk control apparatus as set forth in claim 
1, Wherein 

said ?rst synchroniZation ?eld forming section forms a 
phase synchroniZation ?eld capable of phase synchro 
niZation and a phase frequency synchroniZation ?eld 
capable of phase frequency synchroniZation as said 
synchroniZation ?eld, and 

said second synchroniZation ?eld forming section forms a 
phase synchroniZation ?eld capable of phase synchro 
niZation as said synchroniZation ?eld; and 

3. A magnetic disk control apparatus as set forth in claim 
2, 

said apparatus further comprising: 

a phase frequency information storage section that reads 
and stores, When data recorded on the magnetic disk is 
read, phase frequency information from the phase fre 
quency synchroniZation ?eld formed by said ?rst syn 
chroniZation ?eld forming section and uses the phase 
frequency information as phase frequency synchroni 
Zation information for reading data from said second 
split sector. 

4. A magnetic disk control method for recording data for 
each sector on a magnetic disk in such a manner that When 
a servo ?eld is present in a sector including a synchroniZa 
tion ?eld and a data ?eld, said sector is split into a ?rst split 
sector and a second split sector each including a synchro 
niZation ?eld and a data ?eld, 

said method comprising, for recording data on the mag 
netic disk: 
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a ?rst split sector forming step of forming a data ?eld after 
forming said synchroniZation ?eld as said ?rst split 
sector; and 

a second split sector forming step of forming a data ?eld 
after forming said synchroniZation ?eld shorter than 
that of said ?rst split sector as said second split sector. 

5. A magnetic disk control method as set forth in claim 4, 

Wherein, in said ?rst split sector forming step, said data 
?eld is formed after a phase synchroniZation ?eld 
capable of phase synchroniZation and a phase fre 
quency synchroniZation ?eld capable of phase fre 
quency synchroniZation are formed as said synchroni 
Zation ?eld, 

Wherein, in said second split sector forming step, said data 
?eld is formed after a phase synchroniZation ?eld 
capable of phase synchroniZation is formed as said 
synchroniZation ?eld. 

6. A magnetic disk control method as set forth in claim 5, 

said method further comprising, for reading data from the 
magnetic disk: 

a ?rst split sector reading step of reading phase informa 
tion from the phase synchroniZation ?eld in said ?rst 
split sector and phase frequency information from the 
phase frequency synchroniZation ?eld in said ?rst split 
sector and reading data from the data ?eld in said ?rst 
split sector; and 

a second split sector reading step of reading phase infor 
mation from the phase synchroniZation ?eld in the 
second split sector and reading data from the data ?eld 
in the second split sector by using the phase informa 
tion read from the phase synchroniZation ?eld in said 
second split sector and the phase frequency information 
read from the phase frequency synchroniZation ?eld in 
said ?rst split sector. 

7. A magnetic disk control program for instructing a 
computer to execute a magnetic disk control method for 
recording data for each sector on a magnetic disk in such a 
manner that When a servo ?eld is present in a sector 
including a synchroniZation ?eld and a data ?eld, said sector 
is split into a ?rst split sector and a second split sector each 
including a synchroniZation ?eld and a data ?eld, 

said program instructing the computer to eXecute, When 
recording data on the magnetic disk: 

a ?rst split sector forming step of forming a data ?eld after 
forming said synchroniZation ?eld as said ?rst split 
sector; and 

a second split sector forming step of forming a data ?eld 
after forming said synchroniZation ?eld shorter than 
that of said ?rst split sector as said second split sector. 

8. A magnetic disk control program as set forth in claim 
7, 

Wherein, in said ?rst split sector forming step, said data 
?eld is formed after a phase synchroniZation ?eld 
capable of phase synchroniZation and a phase fre 
quency synchroniZation ?eld capable of phase fre 
quency synchroniZation are formed, 

Wherein, in said second split sector forming step, said data 
?eld is formed after a phase synchroniZation ?eld 
capable of phase synchroniZation is formed. 



US 2005/0068652 A1 

9. A magnetic disk control program as set forth in claim 
8, wherein, 

said program further instructing the computer to execute, 
When reading data from the magnetic disk: 

a ?rst split sector reading step of reading phase informa 
tion from the phase synchronization ?eld in said ?rst 
split sector and phase frequency information from the 
phase frequency synchroniZation ?eld in said ?rst split 
sector and reading data from the data ?eld in said ?rst 
split sector; and 

a second split sector reading step of reading phase infor 
mation from the phase synchroniZation ?eld in said 
second split sector and reading data from the data ?eld 
in said second split sector by using the phase informa 
tion read from the phase synchroniZation ?eld in said 
second split sector and the phase frequency information 
read from the phase frequency synchroniZation ?eld in 
said ?rst split sector. 

10. A magnetic disk having data for each sector recorded 
thereon in such a manner that When a servo ?eld is present 
in a sector including a synchroniZation ?eld and a data ?eld, 
said sector is split into a ?rst split sector and a second split 
sector each including a synchroniZation ?eld and a data ?eld, 
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Wherein, in said ?rst split sector, said synchroniZation 
?eld is formed, and a data ?eld is formed folloWing said 
synchroniZation ?eld, 

Wherein, in said second split sector, said synchroniZation 
?eld shorter than that of in said ?rst split sector is 
formed, and a data ?eld is formed folloWing said 
synchroniZation ?eld. 

11. A magnetic disk set forth in claim 10, 

Wherein, in said ?rst split sector, a phase synchroniZation 
?eld capable of phase synchroniZation and a phase 
frequency synchroniZation ?eld capable of phase fre 
quency synchroniZation are formed as said synchroni 
Zation ?eld, and a data ?eld is formed folloWing said 
phase frequency synchroniZation ?eld, 

Wherein, in said second split sector, a phase synchroni 
Zation ?eld is formed as said synchroniZation ?eld, and 
a data ?eld is formed folloWing said phase synchroni 
Zation ?eld. 


